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(54) FUEL CELL 
(57)Abstract: 

PURPOSE: To provide a fuel cell having a long lifetime where 
deterioration of cell constituting members can be restrained by 
setting cell surface inner temperatures in cells to an 
approximately uniform value. 

CONSTITUTION: A plurality of cells 4 where a fuel electrode 2 
and an oxidant electrode 3 hold an electrolyte 1 therebetween 
are laminated, thus obtaining a fuel cell. In this fuel cell, the 
passing directions of fuel gas and/or oxidant gas at the surfaces 
of the fuel electrodes 2 and/or at the surfaces of the oxidant 
electrodes 3 are alternately opposite in the cells. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell characterized by having set the eel which allotted the fuel electrode and 
the oxidizer pole through the electrolyte to the fuel cell of the structure which carried out two or 
more laminatings, and making the fuel gas in each fuel electrode face and/or each oxidizer 
electrode face, and/or the circulation direction of oxidant gas into hard flow for every cel. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the fuel gas to a fuel electrode 
and an oxidizer pole, and the supply approach of oxidant gas in detail about a fuel cell. 
[0002] 

[Description of the Prior Art] A fuel cell is equipment which obtains electrical energy from the 
hydrogen which reforms fuels, such as natural gas, a methanol, and coal gas, and is obtained, and 
the oxygen in air, and can acquire high generating efficiency. Therefore, it is observed as a 
promising new generation-of-electrical-energy system which can be used for various applications 
from the object for space to the object for automobiles from a large-scale generation of electrical 
energy to a small-scale generation of electrical energy. Such a fuel cell is classified into a 
phosphoric-acid mold (phosphoric acid fuel cell- AFC), a melting carbonate mold (molten 
carbonate fuelcell;MCFC), a solid oxide type (solid oxide fuel cell;SOFC), an alkali mold 
(alkaline fuel cell;AFC), etc. according to the class of electrolyte used. 

[0003] Generally a fuel cell is the stmcture where carried out two or more laminatings of the eel 
which allotted the fuel electrode and the oxidizer pole through the electrolyte, and the gas 
division plate was made to intervene between each cel. In this case, as a gas division plate, the 
gas division plate 30 of structure as shown, for exzimple in di'awing 4 is used, the anode gas 
passage 31 is established in one field, and the cathode gas passageway 32 is formed in the field 
of the opposite side. Moreover, as shown in drav»ing 5 . the manifold 34 for anode gas supply, 
the manifold 35 for anode gas discharge, the manifold 36 for cathode gas supply, and the 
manifold 37 for cathode gas discharge are attached in each reactant gas feeding-and-discarding 
side of the cell stack 33, respectively. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, if fuel gas £ind oxidzint gas are supplied 
to a fuel electrode and an oxidizer pole and a fuel cell is generated, the temperature by the side of 
discharge of each reactant gas will become high with generation of heat of a cell. Here, in the 
case of the fuel cell of the above-mentioned stmcture, since each of fuel gas within each fuel 
electrode face and each oxidizer electrode face and circulation directions of oxidant gas is the 
same directions, the temperature by the side of fuel gas discharge and oxidant gas discharge 
becomes usually higher 50 degrees C - about 80 degrees C than the operating temperature of a 
cell. Consequently, since whenever [ in each eel / cell side internal temperature ] became an 
ununiformity, the degradation rate of cell configuration members, such as a gas division plate 
and corrugated one, became quick, and it had the technical problem that a cell property fell. 
[0005] degradation of a cell configuration member was controlled by making this invention in 
view of the above-mentioned technical problem, and making whenever [ in each eel / cell side 
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internal temperature ] into abbreviation homogeneity — high — it aims at offering a life fuel cell. 
[0006] 

[Means for Solving the Problem] It is chai-acterized by having set the eel which allotted the fuel 
electrode and the oxidizer pole through the electrolyte to the fuel cell of the structure which 
carried out two or more laminatings, and making hard flow the fuel gas in each fuel electrode 
face and/or each oxidizer electrode face, and/or the circulation direction of oxidant gas for every 
eel, in order that this invention may solve the above-mentioned technical problem. 
[0007] 

[Function] If the circulation direction of the fuel gas in each fuel electrode face is made into hard 
flow for every eel like the above-mentioned configuration, a supply [ of the fuel gas in each fuel 
electrode face ] and discharge side will become by turns for every cel. Therefore, since the fuel 
gas supply side which is low temperature is located in the upper and lower sides by the side of 
the fuel gas discharge which becomes an elevated temperature rather than a discharge side, the 
elevated temperature by the side of fuel gas discharge is eased by the low temperature by the side 
of fuel gas supply. Since similarly the fuel gas discharge side which is an elevated temperature is 
located in the upper and lower sides by the side of the fuel gas supply which becomes low 
temperature rather than a supply side, the low temperature by the side of fuel gas supply rises a 
little according to the elevated temperature by the side of fuel gas discharge. Therefore, 
whenever [ in each fuel electrode / cell side internal temperature ] becomes abbreviation 
homogeneity. As well as this whenever [ in each oxidizer pole / cell side internal temperature ] 
becomes abbreviation homogeneity. 

[0008] Since whenever [ in each eel / cell side internal temperature ] becomes abbreviation 
homogeneity these results, degradation of a cell configuration member is controlled and the cell 
property stabilized over the long period of time can be acquired. 
[0009] 

[Example] Drawing 1 is the perspective view showing some fused carbonate fuel cells 
concerning one example of this invention, drawing.2 is the top view, and .drawing.3 is the 
perspective view of a gas division plate. As this fused carbonate fuel cell is shown in drawing 1 , 
while carrying out two or more laminatings of the eel 4 which arranged the anode 2 and the 
cathode 3 on both sides of the electrolyte plate 1 To each reactant gas feeding-and-discarding 
side of the cell stack 6 which the gas division plate 5-11 is made to intei-vene, and changes 
between each eel 4 It is the structure which attached manifold 7for anode gas supply aandSa, 
manifold 7for anode gas discharge bandSb, manifold 9for cathode gas supply aandlOa, and 
manifold 9b and 10b for cathode gas discharge, respectively as shown in drawing 2 . 
[0010] The above-mentioned eel 4 is structure which has arranged the anode 2 which sandwiches 
the electrolyte plate 1 which held the eutectic salt of a lithium carbonate and potassium carbonate 
in the porous-ceramics material which used lithium aluminates as the principal component, and 
consists of the zilloy of nickel £ind ziluminum, £ind the cathode 3 which makes a nickel oxide 
sintered compact a subject. The anode 2 of each eel 4 will be electrically connected with the 
cathode 3 of the adjoining eel 4 by said gas division plate 5-11, and all the eels 4 that carried out 
the laminating by this will connect with a serial electrically. 

[0011] Said gas division plate 5-11 intervenes between each eel 4 of the cell stack 6, as shown in 
drawing 1 , and moreover, the gas division plate 5 and the gas division plate 1 1 intervene by 
turns for every cel. The anode gas passage 12 is established in the field side which touches the 
anode 2 of these gas division plate 5-11, and said anode gas passage 12 and the cathode gas 
passageway 13 of an abbreviation same configuration are formed in the field side which touches 



Machine Translation of JP06-275305 
Page 4 of 7 



a cathode 3. 

[0012] Moreover, anode gas feed hopper 5a and 11a prepared in the gas division plate 5-11, 
anode gas exhaust port 5bandl lb and cathode gas supply opening 5c and 1 Ic, and cathode gas 
exhaust Sd.lld are prepared in the location which becomes a vertical angle mutually. And anode 
gas feed hopper 5a and 11a correspond to drawing 2 , respectively with manifold 7a and 8a for 
anode gas supply so that it may be shown. Similarly, anode gas exhaust port 5b and 1 lb 
correspond, respectively with manifold 7b and 8b for Einode gas discharge, cathode gas supply 
opening 5c and 11c correspond, respectively with manifold 9a and 10a for cathode gas supply, 
and cathode gas exhaust 5d.lld coixesponds, respectively with manifold 9b and 10b for cathode 
gas discharge. 

[0013] As it is indicated in drawing 2 as the manifold for supply and the manifold for discharge 
of each of said reactant gas, it is attached so that it may become a candidate for right and left in 
the same side of each reactant gas feeding-and-discarding side of the cell stack 6. As it is 

indicated in drawing 2 as manifold 7a for anode gas supply, and manifold 8for anode gas 
discharge b, specifically, it is attached so that it may become a candidate for right and left in the 
same side of the reactant gas feeding-and-discarding side of the cell stack 6. Similarly, manifold 
8a for anode gas supply, manifold 7for anode gas discharge b and manifold 9a for cathode gas 
supply, manifold lOfor cathode gas discharge b, and manifold 10a for cathode gas supply and 
manifold 9b for cathode gas discharge are attached in the same side of a reactant gas feeding- 
and-discarding side for right and left, respectively. In addition, each manifolds 7-10 are 
constituted from a stainless steel ingredient by each, and are attached in the reactant gas feeding- 
and-discarding side of the cell stack 6 through the insulating frame made from the ceramics 
which is not illustrated. 

[0014] Next, it explains concretely that the reactant gas in the constituted fused carbonate fuel 
cell flows using drawing 3 like the above. In addition, in drawing 3 , a continuous line shows the 
flow of anode gas, the broken line shows the flow of cathode gas, respectively, and anode gas 
and cathode gas flow the inside of each eel in the shape of x (cross). First, after distributing 
equally [ abbreviation with anode gas feed hopper 5a of each gas division plate 5 ], the anode gas 
supplied to manifold 7a for anode gas supply supplies anode gas to each anode 2, while flowing 
the anode gas passage 12 of each gas division plate 5. Then, the hot anode exhaust which 
contributed to the cell reaction is discharged by manifold 7b for anode gas discharge through 
anode gas exhaust port 5b of each gas division plate 5. Like this, after distributing equally [ 
abbreviation with zinode gas feed hopper 1 la of each gas division plate 11 ], the anode gas 
supplied to manifold 8a for anode gas supply supplies anode gas to each anode 2, while flowing 
the anode gas passage 12 of each gas division plate 11. Then, the hot anode exhaust which 
contributed to the cell reaction is discharged by manifold 8b for anode gas discharge through 
anode gas exhaust port lib of each gas division plate 11. 

[0015] In this case, since the circulation direction of the zinode gas in the 2nd page of each anode 
is hard flow for every eel, a supply [ of the anode gas in the 2nd page of each anode ] and 

discharge side becomes by turns for every cel. Since anode gas supply side 5a which is low 
temperature is specifically located in the upper £ind lower sides of anode gas discharge side 1 lb 
which becomes an elevated temperature rather than discharge side 1 lb, the elevated temperature 
of anode gas discharge side lib is eased by the elevated temperature of anode gas supply side 5a. 
Since similarly anode gas discharge side 5b which is an elevated temperature is located in the 
upper and lower sides of anode gas supply side 11a which becomes low temperature rather than 
supply side 11a, the low temperature of anode gas supply side 11a rises a little according to the 
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elevated temperature of anode gas discharge side 5b. Therefore, whenever [ in each anode 2 / cell 
side internal temperature ] becomes abbreviation homogeneity. 

[0016] On the other hand, after distributing equally [ abbreviation with cathode gas supply 
opening 5c of each gas division plate 5 ], the cathode gas supplied to manifold 9a for cathode gas 
supply supplies cathode gas to each cathode 3, while flowing the cathode gas passageway 13 of 
each gas division plate 5. Then, the hot cathode exhaust which contributed to the cell reaction is 
discharged by manifold 9b for cathode gas discharge through 5d of cathode gas exhaust of each 
gas division plate 5. Like this, after distributing equally [ abbreviation with cathode gas supply 
opening 11c of each gas division plate 1 1 ], the cathode gas supplied to manifold 10a for cathode 
gas supply supplies cathode gas to each cathode 3, while flowing the cathode gas passageway 13 
of each gas division plate 11. Then, the hot cathode exhaust which contributed to the cell 
reaction is discharged by manifold 8b for cathode gas discharge through lid of cathode gas 
exhaust of each gas division plate 11. 

[0017] In this case, since the circulation direction of the cathode gas in the 3rd page of each 
cathode is hard flow for every eel, a supply [ of the cathode gas in the 3rd page of each cathode ] 
and discharge side becomes by turns for every cel. Since cathode gas supply side 5c which is low 
temperature is specifically located in the 1 Id upper and lower sides rather than 1 Id a discharge 
side the cathode gas discharge side which becomes an elevated temperature, a 1 Id elevated 
temperature is eased by the elevated temperature of cathode gas supply side 5c a cathode gas 
discharge side. Since similarly 5d is located in the upper and lower sides of cathode gas supply 
side 11c which becomes low temperature rather than supply side 11c the cathode gas discharge 
side which is an elevated temperature, it goes up a little according to the elevated temperature 
whose low temperature of cathode gas supply side 1 Ic is 5d a cathode gas discharge side. 
Therefore, whenever [ in each cathode 3 / cell side intemal temperature ] becomes abbreviation 
homogeneity. 

[0018] Since whenever [ in each eel / cell side intemal temperature ] becomes abbreviation 
homogeneity these results, degradation of a cell configuration member is controlled and the cell 
property stabilized over the long period of time can be acquired. 

[Other matters] Although the fused carbonate fuel cell was used in the above-mentioned 
example, of course, applying to a phosphoric acid fuel cell etc. is also possible. 
[0019] 

[Effect of the Invention] According to the above this invention, since the circulation direction of 
the fuel gas in each fuel electrode face is hard flow for every eel, a supply [ of the fuel gas in 
each fuel electrode face ] and discharge side becomes by tums for every cel. Therefore, since the 
fuel gas supply side which is low temperature is located in the upper and lower sides by the side 
of the fuel gas discharge which becomes an elevated temperature rather than a discharge side, the 
elevated temperature by the side of fuel gas discharge is eased by the low temperature by the side 
of fuel gas supply. Since similarly the fuel gas discharge side which is an elevated temperature is 
located in the upper and lower sides by the side of the fuel gas supply which becomes low 
temperature rather than a supply side, the low temperature by the side of fuel gas supply rises a 
little according to the elevated temperature by the side of fuel gas discharge. Therefore, 
whenever [ in each fuel electrode / cell side internal temperature ] becomes abbreviation 
homogeneity. As well as this whenever [ in each oxidizer pole / cell side intemal temperature ] 
becomes abbreviation homogeneity. 

[0020] Since whenever [ in each eel / cell side intemal temperature ] becomes abbreviation 
homogeneity these results, degradation of a cell configuration member is controlled and the cell 
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property stabilized over the long period of time can be acquired. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing j 1 It is the perspective view showing some fused carbonate fuel cells concerning one 
example of this invention. 

[Drawing 21 It is the top view of the fused carbonate fuel cell concerning one example of this 
invention. 

[Drawing 31 It is the perspective view of the gas division plate concerning the fused carbonate 
fuel cell concerning one example of this invention. 

[Drawing 41 It is the perspective view of the conventional gas division plate. 
[Drawing 51 It is the top view of the conventional fuel cell. 
[Description of Notations] 

1 Electrolyte 

2 Fuel Electrode 

3 Oxidizer Pole 
4Cel 



[Translation done.] 



